In this paper, we propose a scotogenic model of neutrino masses with flavor dependent U (1) B−3Lα (α = e, µ, τ ) gauge symmetry, in which neutrinos are generated at one-loop level and a fermion dark matter is naturally accommodated. In this model, three one-zero-texture structures of neutrino mass matrix, denoted as pattern A, B and C, are successfully realized by appropriate charge assignment for inert fermions and scalar fields. For each predicted textures, a detailed numerical analysis is carried out to find the allowed regions of neutrino mixing and masses. We find three scenarios (A for normal mass hierarchy, B and C for inverted mass hierarchy) favored by latest data of neutrino oscillation experiments and Planck 2018 limit on the sum of neutrino masses.
I. INTRODUCTION
Thanks to the overwhelming evidences from astrophysics, cosmology and neutrino oscillation experiments, it is well established that the new physics beyond Standard Model (SM) is needed to accommodate two missing spices: tiny but no-zero neutrino masses and dark matter (DM). The scotogenic models, originally proposed by by Krauss-Nasri-Trodden [1] and Ma [2] , is one of the appealing way to explain above two issues simultaneously, where the small neutrino masses arise only at loop level and DM plays a role of mediated field propagating inside the loop diagram. For a review on various interesting realizations, see Ref. [3] .
In addition to the neutrino masses and DM mystery, the SM gauge symmetries can not explain how [4] , L µ −L τ [5] [6] [7] [8] , B +3(L e −L µ −L τ ) [9] etc. In Ref. [10] , the neutrino mass matrices containing two-zero-texture [11, 12] or two-zero-cofactor structures [13] are realized by applying the U (1) aB−ΣxαLα gauge symmetry to type-I seesaw scenario. In Ref. [14] , more solutions are found in the type-I and/or III seesaw framework. It is then natural to ask if the flavor dependent U (1) gauge symmetry is compatible with the scotogenic models and leads to predictive lepton mass textures.
The first attempts was made in Ref. [15] , where the U (1) Lµ−Lτ gauge symmetry was adopted to realize the type-C two-zero-texture structure [12] in one-loop induced neutrino mass matrix. Note that this model is also possible to interpret the R K ( * ) anomaly and AMS-02 positron excess [16] . However, the latest analysis points out that such texture structure is incompatible with the Planck 2018 bound on the sum of neutrino masses. i.e Σm i < 0.12eV [17] . One way out of this problem is to consider different U (1) gauge symmetries. In Ref. [18, 19] , other viable two-zero-texture structures are realized based on U (1) B−2Lα−L β gauge symmetry.
In this paper, we apply the U (1) B−3Lα (α = e, µ, τ ) gauge symmetry to the scotogenic model. It is pointed out that by pairing one of N R s with ν Lα , the U (1) B−3Lα gauged symmetry is anomaly free and may predict a realistic mixing structure among three families of leptons [4] . In the scotogenic model, we find that the form of Yukawa interactions is restricted by the U (1) B−3Lα charge assignments, leading to Group Lepton Fields Scalar Fields 
permutations of (e, µ, τ ). The rest of this paper is organized as follows. In Sec. II, we first discuss the realization of one-zerotextures in scotogenic model with U (1) B−3Lα gauge symmetry. In Sec. III, the numerical analysis of neutrino masses and mixing are presented. In Sec. IV, other predictions such as lepton flavor violation rate, dark matter and collider physics are discussed. The conclusion is given in Sec.V.
II. MODEL SETUP
We extend the scotogenic model proposed by Ma [2] to be compatible with the U (1) B−3Lα gauge symmetry.
The particle content related to lepton mass generation is listed in Table. I. In the model, three RH fermion singlets N Ri (i = 1, 2, 3) and an inert scalar doublet field η are added to the SM. Among three N R fields, one of them carries the same no-zero charge as SM lepton doublet L α under U (1) B−3Lα gauge symmetry. In addition to the SM Higgs field Φ, a singlet scalar S is added to develop the vacuum expectation value (VEV) v S / √ 2 after the spontaneous breaking of U (1) B−3Lα symmetry. The unbroken discrete Z 2 symmetry forbid the tree-level neutrino Yukawa interaction and assure the stability of DM. In the original scotogenic model, the interactions relevant to lepton mass generation are given by
The mass matrix M N can be diagonalized by unitary matrix V satisfying
The neutrino mass is generated radiatively, as show in Fig. 1 , and can be computed exactly, i.e.
where m R and m I are the masses of √ 2 η 0 and √ 2 η 0 . In the scenario of m 2 R , m 2 I M 2 N k , neutrino mass matrix simplifies as
where m 2 0 ≡ (m 2 R + m 2 I )/2. Now we demonstrate how the one-zero-texture structures of M ν arise from the charge assignments given by Table. I. Taking U (1) B−3Lτ gauge symmetry as example, the Yukawa matrix h, charged lepton mass matrix M l and the mass matrix of N R are given by
Note that the (1, 3) and (2, 3) entries in M N originate from the interactions of y 13 N R1 N R2 S and y 23 N R2 N R3 S.
Given the results in Eq.(5) and using Eq.(4), M ν can be written in the form
in the unite of −λv 2 /32π 2 m 2 0 . The result given in Eq.(6) directly reflects the one-zero-texture structure of the Majorana neutrino mass matrix. The other two textures, predicted by U (1) B−3Le and U (1) B−3Lµ gauge symmetries, are produced in a similar approach. We list all of them in Table II . The M l and M ν are diagonalized by unitary matrix V l and V ν [20] is given by
and can be parameterized as 
Then we have
In terms of the zero-texture condition (M ν ) αβ = 0, we obtain the constraint condition equation
where λ 1 = m 1 e 2iρ , λ 2 = m 2 e 2iσ , λ 3 = m 3 . From Table. II, one can see that the charged lepton matrix M l is no-diagonal. However the degrees of freedom in V l do not change neutrino parameter space determined by one-zero-texture in M ν . To see this, let's take B −3L τ case as an example, which, from Eq.(12), satisfies the condition: Due to the B − 3L τ symmetry, the charged lepton of τ do not mix with the ones of e and µ, leading to
By simply replacing the (V ν ) τ i in Eq. (13) with (U P M N S ) τ i , the neutrino parameter space is constrained uniquely by the one-zero-texture of M ν .
III. NEUTRINO MASS AND MIXINGS
The systematic numerical analysis of one-zero-texture structures was firstly presented in Ref. [21] . In this section, we update the predictions with latest global-fit results [22] of neutrino oscillation parameters at 3σ confidence level (CL):
Normal mass hierarchy (NH): 
The results of Eq. (17) imply that the two mass ratio (κ 12 and κ 13 ) are fully determined in terms of six neutrino mix parameters (θ 12 , θ 23 , θ 13 , δ, ρ, σ). We further define the ratio of squared mass difference:
The three neutrino masses m 1,2,3 are obtained from Eq. (17):
Then the R ν defined in Eq. (18) can be rewritten in terms of κ 12 and κ 23
for normal mass hierarchy and
for inverted mass hierarchy.
We now perform a numerical analysis for each texture structure in Table. II. A set of random number inputs are generated for the three mixing angles (θ 12 , θ 23 , θ 13 ) in their 3σ range. Instead, we generate a random input of (δ, ρ, σ) in the range of [0, 2π). From Eqs. (20) and (21), R ν is fully determined by the neutrino parameters of (θ 12 , θ 23 , θ 13 , δ, ρ, σ). We require the input scattering points acceptable only when R ν falls inside the 3σ range [δm 2 min /∆m 2 max , δm 2 max /∆m 2 min ]. From Eq. (19), the three absolute scale of neutrino masses m 1,2,3 are obtained. We should also consider the robust bound on the sum of three neutrino masses Σ ν (≡ Σm i ) < 0.12 eV set by Planck Collaboration at 95% CL [17] . However a latest analysis based on the physically motivated neutrino mass models yields a more looser upper bound Σ ν < 0.26 eV. at 95% CL [23] . In the following analysis, we check the consistency with the both of the bounds. In addition to Σ ν , we also calculate the effective Majorana neutrino mass m ee = m 1 c 2 12 c 2 13 + m 2 s 2 12 c 2 13 e 2iρ + m 3 s 2 13 e 2iσ
which can be explored by the next generation neutrinoless double beta decay (0νββ) experiments, with the aimed sensitivity of m ee being up to 0.01 eV. We present the allowed range of neutrino oscillation parameters for each viable patterns in Fig.2-6 The U (1) B−3Le gauge symmetry leads to pattern A of one-zero texture structure ( see Table. II). we find it phenomenologically allowed only for the case of normal mass hierarchy. Since (M ν ) ee = 0, the predicted effective Majorana neutrino mass m ee is exactly zero for the 0νββ decay. The Fig.2 shows no strong correlation between (δ, θ 23 ) and θ 23 covers all 3σ allowed region. The mass spectrum admits a strong normal hierarchy with Σ ν 0.06 − 0.07 eV, meanwhile a lower bound on the lowest neutrino mass m 1 ≥ 0.0015 eV is achieved.
The B−3L µ gauge symmetry leads to pattern B. It is found that both normal mass hierarchy and inverted mass hierarchy are allowed to satisfy the neutrino oscillation data, and corresponding scanning results are presented in Fig.2 and Fig. 3 respectively. In the case of normal mass hierarchy, the predicted value of θ 23 is restricted to be less than π/4 which, though allowed at 3σ level, is disfavored at 1σ level. Besides, the value of Σ ν turn out to be relative large, which is excluded by the Planck 2018 limit. In the case of inverted mass hierarchy, one can observe from the left panel of Fig. 4 that the sample points of (δ, θ 23 ) fully cover 3σ and 1σ allowed region. Furthermore, the interesting correlation of Σ ν versus δ, shown in the middle panel of Fig. 4 predict the m ee = O(0.01) eV, which is promising to be detected in the forthcoming experiments.
The B −3L τ gauge symmetry leads to pattern C. In Fig.5 and 6 , we present the allowed region of pattern C for normal mass hierarchy and inverted mass hierarchy respectively. Before proceeding, one notes that the µ − τ permutation transformation can relate pattern B to pattern C by swapping the indices e and τ of the entries and the neutrino oscillation parameters between M ν (pattern B) andM ν (pattern C) are given by
In the case of normal mass hierarchy, due to the µ − τ symmetry, we arrive at the θ 23 mixing angle greater than π/4, which is located in the 1σ range. Meanwhile, we obtain a rather large value of Σ ν (Fig. 5 ), as similar as pattern B, being disfavored by Planck 2018 results. We now discuss the pattern C with inverted mass hierarchy, which is particular interesting for us. The left panel of Fig. 6 shows no obvious correlation between δ and θ 23 , while the correlation (δ, Σ ν ) shows a specific geometrical shape in the middle panel.
In particular, part of the allowed region to satisfy the Planck 2018 bound Σ ν < 0.12 eV fully covers the 1σ range of Dirac-CP phase: δ ∈ [1.40π, 1.68π]. Therefore for the inverted mass hierarchy of pattern C there exists allowed regions of neutrino parameters in which all the experimental constraints are satisfied.
Finally, both normal mass hierarchy and inverted mass hierarchy of pattern C predict the m ee with a lower bound greater than 0.01 eV, which would be explored by the next generation experiments.
IV. OTHER PHENOMENOLOGY
In this section, we take the U (1 
where g is the gauge coupling of U (1) B−3Lµ . The LEP bound requires M Z /g 7 TeV [25] . In unitary gauge, the neutral component of Z 2 even scalars are parameterized as
The neutral scalars φ and S 0 are correlated with the mass eigenstates h and H via a rotation
where the mixing angle α can be treated as a free parameter. To satisfy various theoretical and experimental constraints, sin α 0.2 should be satisfied [26] .
A. Lepton Flavor Violation
It is well known that the Yukawa interactionLη c N R could induce lepton flavor violation process [27] .
Systematic studies on all LFV processes in scotogenic models have already been performed in Ref. [28] .
Currently, MEG experiment has set the most stringent constraint on µ → eγ, which requires BR(µ → eγ) < 4.2 × 10 −13 at 90% CL [29] . The future upgrade of MEG could push the limit down to about 6 × 10 −14 [30] . Meanwhile, the limits on LFV τ decays are much loose, i.e., BR(τ → µγ) < 4.4 × 10 −8
and BR(τ → eγ) < 3.3 × 10 −8 [31] . Hence, large Yukawa coupling in the τ sector is viable if one imposes hierarchal Yukawa structure as |h ei | |h µi | |h τ i | [32] . On the other hand, if one consider universal Yukawa structure, then it is clearly expected that the tightest constraint comes from µ → eγ. The corresponding branching ratio is calculated as [28] BR
where h = hV N is the Yukawa coupling in the mass eigenstates, and the loop function F (x) is given by
The results for BR(µ → eγ) is shown in Fig. 7 . For electroweak scale N i and η + , h = 0.01 can escape current limit but is within future limit.
B. Dark Matter
The dark matter candidate in this model is N 1 under our consideration. As for annihilation of N 1 DM, there are three kinds of interactions η-portal: The same Yukawa interaction h αiL α η c N i inducing LFV is also involved in N 1 annihilation. Due to tight constraints on h from LFV, N 1 N 1 pair annihilation is suppressed for small value of h , which leads to an excess of observed relic density. One pathway to overcame this confliction is considering hierarchal Yukawa structure or co-annihilation mechanism [32, 33] . Besides, it is also possible to employ the freeze-in production of N 1 , which requires tiny Yukawa coupling h α1 ∼ 10 −10 [34] . requires that Z should be best above TeV scale [40, 41] . Due to the Majorana nature of N 1 , the DM-nucleon scattering cross section mediated by Z is suppressed by v 2 rel ∼ 10 −6 [42] .
In this paper, we consider the scalar singlet H at EW scale and Z at TeV scale. Hence, the contributions to DM relic density from Z -portal are suppressed by the heavy Z mass. The micrOMEGAs package [43] is employed for the calculation of DM relic density and DM-nucleon scattering cross section. The numerical results are depicted in Fig. 8 . It is clear that the SM Higgs-portal can not lead to correct relic density when sin α = 0.1. While resonance condition M N 1 ∼ M H /2 is required to generate correct relic density for H-portal. As for DM-nucleon scattering, the choice of sin α = 0.1 is enough to escape current XENON1T limit, but most range is in the reach of LZ. On the other hand, if no signal is observed at LZ, then sin α 0.02 should be satisfied.
C. Collider Signature
With all new particles around TeV scale, various promising signatures can be probe by LHC [19] . One promising signature is originated from the pair production of η ± at LHC, i.e., pp → η + η − → + N 1 + − N 1 .
Since N 1 is the DM candidate, this signature is just + − + E T . In the left panel of Fig. 9 , theoretical production cross section at 13 TeV is shown, which is calculated by the help of MadGraph5 aMC@NLO [46] . Meanwhile, exclusion region by LHC direct search with 36 fb −1 data is shown in the right panel [47] .
Two viable regions are now allowed by direct search. One is the heavy scalar region M η > 500 GeV, and the other is the degenerate region M N 1 M η < 500 GeV.
Another promising signature is the dilepton signature from pp → Z → + − . Neglecting final states mass, the corresponding partial decay widths are given by
where N f C is the number of colours of the fermion f , i.e., N l,ν C = 1, N q C = 3, and Q X is the U (1) B−3Lµ charge of particle X. The branching ratio of Z are presented in Tab. III, which is clear that the dominant 
Such intrinsic property is useful to distinguish the U (1) B−3Lµ gauge boson from other kinds of gauge bosons [48, 49] .
ATLAS [50] and CMS [51] have already perform searches for the Z by the dilepton signature. Since Z → µ + µ − is the only dilepton final states, the CMS limit on µ + µ − is more suitable for this model. The 
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Theoretical value and experimental limits are shown in left panel of Fig. 10 , which indicates that M Z 3.0(4.4) TeV should be satisfied for g = 0.1(0.5). Exclusion region in the g -M Z plane is shown in the right panel of Fig. 10 . The LEP limit is weaker than LHC limit for M Z 5 TeV.
V. CONCLUSION
In this paper, we consider the flavor dependent U (1) B−3Lα extension of scotogenic neutrino mass model.
Within this framework, three kinds of one-zero-texture structures are realized in neutrino mass matrix.
Predictions of the textures with latest neutrino oscillation parameters are performed. The main results are summarized in Table. IV. Therefore, we obtain three scenarios (patten 
